Sulindac corrects defective apoptosis and suppresses azoxymethane-induced colonic oncogenesis in p53 knockout mice.
The acute apoptotic response to genotoxic carcinogens (AARGC) might be important for controlling the subsequent colonic mutational load and progression through oncogenesis. We have found previously that AARGC is p53-dependent with a gene-dosage effect, and that decreased AARGC in p53(+/-) and p53(-/-) mice is associated with increased susceptibility to carcinogen-induced oncogenesis. We tested the ability of sulindac to reverse these defects. The effect of sulindac on azoxymethane (AOM)-induced apoptosis was measured in colonic epithelium in wild-type, p53(+/-) and p53(-/-) mice, 8 hr after a single AOM injection. Sulindac supplementation (0.5 +/- 0.1 mg/day) restored defective AARGC in p53(+/-) but not in p53(-/-) mice. For effect on colon tumor development, sulindac treatment was started at age 4 weeks in wild-type, p53(+/-) and p53(-/-) mice; three weekly AOM injections were commenced at 6 weeks of age to induce tumors. Sulindac reduced significantly tumor incidence and multiplicity in wild-type mice (17% and 0.3 tumors/mouse compared to 36% and 0.8 respectively without drug), in p53(+/-)mice (38% and 0.8 compared to 64% and 1.63) and in p53(-/-) mice (63% and 1.0 compared to 90% and 1.74). Although loss of p53 function impairs the apoptotic response to AOM-induced DNA damage, sulindac is capable of partly restoring this defect. As sulindac also reverses the increased risk of oncogenesis due to p53 dysfunction, its enhancement of the apoptotic response to initiating mutations might act to reduce mutational load driving oncogenesis. Sulindac is an effective chemopreventive agent in the presence of p53 dysfunction.